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NA : Nicotianamine
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EDXRF : Energy Dispersive X-ray Fluorescence
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DH : Double Haploid
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ICP-OES - Inductively Coupled Plasma—Optical Emission Spectrometry
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Abstract

Biofortification of wheat and other food crops with Zn is an important and high-
priority research issue. This project focused on the genetic and agronomic factors
that control grain Zn concentration in wheat. Understanding this may make it
possible to increase Zn in wheat for biofortification purposes. Specific aims were (i)
to identify wheat genotypes that differ in grain Zn concentration. (ii) to understand
agronomic traits that are relevant to Zn accumulation in grain (iii)) to conduct

mapping studies to find genetic loci which confer high Zn concentration.

A number of genotypes of Berkut x Krichauff were grown to investigate Zn
concentration and its relationship with morphological traits. This study confirmed a
negative association of grain yield with Zn concentration. Low Zn lines which had
low Zn concentration in the field, had high grain Zn concentration in the glasshouse
which was considered to be due to dust contamination and a modified Kett mill, has
been used to eliminate dust contamination but the results have shown that Fe
concentration and ranking are greatly affected by soil contamination, whereas Zn
concentration and ranking are not. A cleaning method was shown to be an important
step prior to analysis for precise QTL analysis. The inconsistent results of low Zn
lines were probably not a consequence of soil contamination. The results were due to
inconsistent Zn levels in the grain itself. Because there was no correlation between
field trials and glasshouse results, the focus of study was switched to the genetics of

grain Zn concentration.

There was a need for increased knowledge of the genetic basis of Zn density in
wheat and QTL analysis is considered a powerful strategy to do this. ICP-OES
analysis is mostly used for QTL analysis which is very expensive. XRF was
proposed as an alternate method for elemental analysis. Importantly, despite the
greater errors of XRF results than ICP-OES results, XRF results allowed the
identification of the same number of QTLs as ICP-OES, in the Berkut x Krichauff
population in year 2007.
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Berkut x Krichauff 2009, Excalibur x Kukri, and Kukri x RAC 875, populations
were used for validation. In Berkut x Krichauff populations, two QTLs for Zn,
located on 7A (LOD 4.9) and 5D (LOD 3.9), were identified and the QTL on 5D
was a new one not reported in any published studies, whereas the QTL on 7A was
also found in two other mapping populations and in four other studies reported in
literature. These two new Zn QTLs were not co-located with grain size while in the
other two populations, Zn QTLs were found but co-located with grain size and the
Zn-dense trait was associated with a smaller grain size and hence a concentrating
effect. This trait is not desirable for plant breeding as it is associated with a lower
yield. The Zn QTLs not associated with grain size can be used to further develop
genetic markers which plant breeders can use to speed up the breeding of genotypes
with a higher level of grain Zn.
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